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(54) INK JET PRINTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet printing method by 
which it is possible to increase the adhesion of ink to a material to be 
printed after curing and print an image with high transparency when the 
material to be printed is light- transmissible and print an image with high 
gloss and chroma when the material is light-reflective. 
SOLUTION: Inkjet printing is performed on a material to be printed 3 
using ink containing at least, pigment, a water-soluble ultraviolet 
polymerizable substance and a water-soluble photopolymerization 
initiator in an aqueous medium. In this case, the face to be printed of the 
material to be printed 3 is printed in such a way that the face is covered 
with a single-tier ink layer by making numerous single color ink droplets 
to adhere to the face, and the monochromatic solid printing process is 
adopted. Further in this case, when a static contact angle yw to pure 
water on the face to be printed satisfies yw<60° and an ink volume to 
be imparted per unit area during printing a monochromatic image solidly 
is given as VL (pl/cm2) and the ink volume to be absorbed by the face to 
be printed is given as VR (pl/cm2), the ink and the material to be printed 
3 which satisfy conditions VR<VL x 0.5 are used to perform the printing 
process. 
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7, ^>fl^^3in— 98, ^l/^F^xp-io 
0, Ujr h^nin— 1 3 0, ^^n^xp^ 8 

6, ^l/^h^fxp-132, y>fy^ h-fxn-i 
4 2, ftif-CfcSo 

[0 0 6 4] -vif^^ (U?/ K) Sfe£f£ Ltlt 7r> 
Kl/yKl, 7y^KWyK6, Ty^V^yYS, T 
yi/Yuy 7r> Kl^y K3 5, 7r>Kl/*y 

K3 7, 7y^K^-yK5U 7yv'KU^K5 2 > T 
y ^KUy K8 0, T y i/ K W y K 8 5 , T y > K u >y 
K8 7, 7^>Kl/yK9 2, 7yi/KVyK94, T 
y^h>yK115, Ty > K^y K 1 8 0, Ty>K 
W^K2 5 4, 7yi/K^K2 5 6, Ty^KUyK 
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2 8 9, 7y~> YUy K3 15, 7y 9 y Y\sy K3 1 
7, 94 \s* Y u-y Kl, 94\s?h Uy K4, 94 u 
?hWyK13, 94^9 b^y Kl 7 % y^fk^M/ 
K2 3, l-V-s/ K2 8. ^-Y M/y K3 

1> ^-Y U# (-1/7 K6 2, ^W^M/7K7 9, ^ 
4 hUy K8 1 , y-T M^y K8 9, 94 
b Uy K 2 2 7 , ^HhVj;h'2 4 0, /^f^h 

[0 0 6 5] i/TVjfcftib-rtt, 7?*/K^-9, 
T s> v- KztVv— 2 2, T y *s V-9/V— 40, T y *s V"9 
JV— 5 9, 7 y v- K^/V— 93, 7 yis h"9/V— 1 0 
2 , T y> K^/W— 10 4, 7-r> KTVv— 113, 7 
y v- K^A— 117, 7 y is b'9/V— 120, 7y^Y 
9>v— 16 7, 7-r> K^/V— 2 2 9, 7 y> K^Vv— 
2 3 4, 7 y*s Y9>\>— 2 5 4, y-f^ h T'W— 6 , 
y-f^h/^-2 2, y-f^h^-2 5, 94 \s 
tbrftV— 7 1, y-1 , V-^h//V-7 8 > ^U^h^ 
A--8 6, ^-fl^hz/A—l 
0 6, h//V-l 9 9, ^ifSrogffl-CtSo 

[0 0 6 6] ift&©«#©feW7W-ei4J5t< , Sf«.(- 

[0067] 4 ix-fpommtDmwomftk ltoii 

(40. 5*^lio. 0lt%it5r b&m*V\,\ 
Sfc, Jfe»Sr#ffl-*-5*&lif±, 0. l~5lt%tt 

[0 0 6 8] <-<^^4 3 <Offi^fW*i ; f-S>^*^^^, 

TOJfeS: i: 5 * &ff , WWtt^-O^St^-aji 2 5 n m 
~ 2 5 0 n miBS©«ii:Ao t v ^tf i v\ :©®| 

e>ti, i o o nmtm-i-sr. £{4^o*>!&g 

fcf4ft£>&v\, 

[0 0 6 9] <4ls*<Dftfi0m>4 >~?l*. ft^i"* 
[0 0 7 0] </y >-*>'XirJ»>*&W$: , mm-tZ>y 
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[0071] <*^aiifi»5 ^>m^-mmmy >^ 

(4, ^, ^T*T* 1 ~ 1 0 P a J: 5 

ft, V^^^teffiAffi^^T 0 , i*JE*^7V-7°, 

7 p O*^MSlfli«W3B3t^'^^ h^tt, 184nmH4 

7°(Ci4, K7^, i^ffi7kffi*T, S^ffi*«5 

*T, ^t/yy^y^?^ x -f — 7°U V7 

[0 0 7 2] £>Sft^^^(4, 2-50 mW/ c m 

ftV\ ftifro*5IKOS6«J-CS>3, PPflUH^^^S^tt 
[0 0 7 3] <TOJxe>*^P^roTOJ^(4«^:W^W 

(1) Sfl-Wy^-^x;; b^y yfx-milrZTM 

(2) mmc%;ftMzm!ttv4 *<D&&&mnzm 

40 (3) «fi-«f«>»ii^^S:»*i-5XS 

rrT'Ig (3) «, (2) OflfjT'fcoTt^T'fcoT 

[0 0 7 4] *^0J(C*JVNTi4-T y^s«i«Y 

*lK»©*«t^Sr|iSS*i-5fc«)K (3) CDXm^fflV^ 

[0075] fcfcL, ftma^fci 5(c, 7k^ttr-it«E 
*«»«ESrfflWj:v^»g-|cH[ (3) ©I§^<tti 
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£><5„ 

[0076] -r v^^^iHT-@*$-fr5r tcio 
^3 Min-^^i) 



22 

[0077] uTmnmicxzibKMft&umwi-Zo 

h 1 : *^ttW4»PJ£^*ftW V*) 

[0 0 7 8] 
[*3] 









3. 5 


* 


1 5. 9 


*Stt»^ttttK rs: (i 7) j 


4. 0 


*«fl-a^rt£*Mt rsc (6) j 


13.0 


*JS«i3fcfifr0l*&JW (2 1) : n = 4j 


0. 5 




63. 1 



[0 0 7 9] 



0>#y *V*V»I|g (S¥W13 0 0 0) 

* * [^4] 

OvO^-f 



1 1 Onm, #f!c£lj : 





»J£ (2**0 


WR5HW8 ,> (*« 14%) 




2. 


5 




* 


1 5. 


3 


*jsttm^fc« rse (i 7) j 




4. 


0 


*&&m-s-t£«9S (6) j 




1 3. 


0 


Tkm&m&mum rj (2 d 


: n = 4j 


0. 


5 






64. 


7 



[0 0 8 0] 



# y 9 ^flg 3 0 0 0) 

★ ★ [*5] 

*5 (^7>-f>^l) 







mmfttm?* (mm. 15*0 mm> 


3. 0 


* 


1 7. 0 


*«ftS-&tt*K rst (1 7) j 


4. 0 


7k&&m.-$mm rsc (6) j 


13.0 


*&fli#fi£B§i&S!l TO (2 1) : n = 4j 


0. 5 




6 2. 5 



[0 0 8 1 ] 



*) t°^y V h^W- 1 5 : 3#1&ft ; VflMfrfS = 7 5 nm, ftWtM : *.m 

tik<Dtf i) up>-mm (sproa?* 3000 

50 im 6 ] 
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(13) 

23 24 

C7?y*<f 





SU£ (SIX) 


mn&mv> (mm 20%) 




5. 0 




* 


20. 0 


*»ttM£im rsc (l?) j 




4. 0 


re (6) j 




1 3. 0 


x.mteyta'smi&m rs (2 u 


: n = 4j 


0. 5 






5 7. 5 



* ) fc°^ > b Zf 9 y * 7 #*C# ; = 9 5 n m, #1fe#J : ^W&<0 

tf])VU?>ffim (Sc¥^)^*3 0 0 0) 
^T^^M^J2 * [0 0 8 2] 

(4^^±yb2:^m^mmM^ts-f>^) * [*7] 
S7 T>:?2) 







mm 1 5 *o 


3. 0 




17.0 


*^*^»m^#.^u =fv- (8) j 


4. 0 


fcm&&nmsL&&* u =fv- rjc (7) j 


8. 0 


*JSft3t«'&0iS&3W rjc (2 2) j 


0. 5 


2-lfPUH> 


1 0 




5 




5 2.5 



*) K°Jf* ^ h^n-9 3ftm<$ : ■■ 1 3 5 nm ; ^WcM ■ T >Vj3 

y -s!^<dt ? v »mm m^wA^m 5300) 

[0 0 8 3] * * [^8] 

a 8 c?i?>:?-r>^2) 





®J% (MAX) 


Harass («s 1 5 %) wm& 


3. 5 


* 


19.8 


*jsttse^.«ia^tt^>j=fv- rsc (8) j 


4. 0 


*JS^?^«Rtt^t^-U^v- r^c (7) j 


8. 0 


Tm&m&mtm re (2 2) j 


0. 5 




1 0 




5 




49. 2 



[0 0 8 4] 



*) /^v^Vh %;V*ls (Permanent Carmine) GG-2 10 5 (tf^ 1/ 
h U>> K2 3 8) #tfcfr ; : 1 1 5 n m 

[*9] 
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(14) 

25 26 
S9 <->7>-f>*2) 







ffipfowst (mm is%) mPtft 


2. 5 




14. 2 


*.®#mMm£&*vtt- rsc (8) j 


4. 0 


Urfv- ( 7 ) j 


8. 0 


KtewtMsmpm (2 2) j 


0. 5 


*&tti8*9 2-fcfnUH> 


1 0 




5 


* 


5 5.8 



*) tT^pt V 1 5 : 3#ffcfr ; Wm*&. : 7 5 nm ; #«fc#J : 7^* 

y ni^ttoT * y A«n mw-m^m 5300) 

[0085] * * [S10] 

aiO (755>M^2) 





(S*%) 


mw*hk« (mm 19%) wmft 


5. 0 


* 


2 1.3 


*Stt«^«ia^tt^u=fv- r^c (8) j 


4. 0 


U rf (7) j 


8. 0 


*8H5-3fcfi^08*&»I TSC (2 2) j 


0. 5 


2-fcTPU H> 


1 0 




5 




46. 2 



*) f^yh^y:? 7#f6cfr ; ¥J$*fc^& : 9 5 nm ; #»3U : T/V* y pJ 

tm<D7 * v Armm (S¥^ts 300 

-T V^«I^J3 [0 0 8 6] 

(-f^-fey b 3 : *jgtt#tfMlftlfc-&tr'f v?) $8 [ill] 
Si 1 Mxn-f>^3) 





CS3S0 


iSW^SSfflE (AS 1 5 %) 


3. 0 




17.0 


*&^^i»S^tt*U=r7- rsc (8) j 


5. 0 


*.mm8ft$m&m- u =f (5) j 


7. 0 


*S8tt3ta^Blte»I ra (1 9) J 


0. 5 


2-trn>JH> 


1 0 




5 


* 


5 2.5 



*) tT^v |^3lc2-1 2 8 : = 1 2 3 nm ; #»#J : 7* 

^77;-;VRE6 10 (HLB=12. 6 , MH^M) 
[0 0 8 7] [S12] 
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(15) 

27 28 
SI 2 (V-tf>*-f>*3> 





«A («*%) 


WPtfiWGL («# 15%) gg£U} 


3. 5 


* 


19.8 


*j§«ysg^«fi^tt^u^v- r^c (8) j 


5. 0 


*&tt£?n*ifi£rft3-'J rfv- (5) j 


7. 0 


imwz&smtm rsc u 9) j 


0. 5 


*J8tti83J 2-fcTDU H> 


1 0 




5 


* 


49. 2 



*) W^hVy Kl 2 2#tSt# ; spy$|*fr?-a : 1 4 0 n m ; fi^tM ■ V** 
VyJ— /1/RE6 10 (HLB=12. 6 % JtE^SflS^K) 
[0088] * * [Si 3] 

«13 (->T>-f>^3) 





ttift (Sfi%) 


wmwm mm 15%) gg»# 


2. 5 




14. 2 


*8«as*M*s^fct-y:*^- rst (8) j 


5. 0 


**iyR*Mttdtt4-u =fv- rsc (5) J 


7. 0 


*jg«3tfi^-IM&JW rjc (1 9) j 


0. 5 


2-tfDU F> 


1 0 




5 


* 


5 5.8 



*) ¥7* V Y-fflr- 1 5 : 3ftm& : = HOnm; fr»ffl : 7* 

^77/-;VRE6 10 (HLB=12. 6 , jKSHt^iS) 
[0089] & & [* 14] 

S14 C79y£-f>*3) 





(®a%) 


MW^SHK «g 19%) ffiftt)- 


5. 0 




2 1.3 


*jg^g^«6m^ft^u =fv- rss (8) j 


5. 0 


*JStt«^.«a&ffi*U^T- (5) j 


7. 0 


*i§tt3fcfi^0§&a!l (l 9) j 


0. 5 


Tmmm 2-kduh> 


1 0 




5 


* 


4 6.2 



/— A-RE6 10 (HLB=12. 6, jBBfli^Sa) 

[0090] jus^i i h f s 5 o o (ftmit^mmm k 

mUt U C*UC^tfeto&tt#y T 5 KfitBi-CifeS, so 1 0 Og|5 : a?1S^J= 10 0 = 2 MfflfflJ) ) „ 7^7- 
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1 OfcT&tfU 2 0^X15^11 
ffiJB«rW-t-*»BlJB!ltt-lS:W«b*:. r^-f/W**® 

105pl/cm 2 (=lml/m 2 ) T'fcofc, ^BIJ4 
[0 0 9 1] 8ll:*LtEli*«)'f^'Ayh^ 

5-f 2. 2X106pl/cm2i^Lf:„ 

-5DQ (A77 5 0W, 9 0 V, 0. 6 A) -CfcS. W 
v ? $ *tT a> g> #*jRJBIf A 3 * -e w B#W 

si 5 ara^* M4ttaftK) 



* <fc^r 1 0#T'£>5„ 

[0092] -T * y M U 1 

7-(Dl& (YMC) tfXfc'*? — >&%:ft?tl$\m 

» 5tCfE»Lfc 0 

[0 0 9 3] »*UvaWttSr*-t-iV9 lilt, Sii 

[0 0 9 4] 
[*15] 





Y 


M 


C 














jftft (nm) 


400 


600 


550 


650 


650 


480 




0.03 


0.95 


0.1 


0.97 


0.1 


0.95 
















mm 


0.15 


0.70 


0.25 


0.65 


0.20 


0.55 


(SffiJttSftL) 















[0 0 9 5] *ffitea/jJLO*&^tt, -r^?$j 

[0 0 9 6] msM 2 

S*t£U :W^!)ifi/y^!)3-;« (SHPfl 
so, ooo) t if V Or* if— Asom&to (tfy^j-u 

}) : ;U= % 100:3 (MM 

2 5«|Ct2 0»ft»Lfc. ChtioTMlO?? 



fc„ S7 v c®ltKU#5-r^^S(4, 4X106pl/cm2 

[0 0 9 7] 4 >-?-fes/ h 2 fc«RlM*f2«:JBV\ 
«U»LT*7-®lfe (YMC) <Ds<tis<? — 
vfWWU «^-i»]»*tSrtTo7h. tl^WcWlili, if 

5£&m ^mmtm i 6 icfEig bfco 

[0 0 9 8] 
[*1 6] 
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31 



32 





Y 


M 


C 




Sxfttt 


mm 






mm 


feg (nm) 


400 


600 


550 


650 


650 


480 




0.05 


0.92 


0.08 


0.94 


0.08 


0.94 


















0. 17 


0.82 


0.23 


0.70 


0.22 


0.80 

















[0 0 9 9] fr*3, *ffi*Q;g|/«£ L<Z?J| 

[oioo] mm&i 3 

1. lmm©ff^©7 0 5 9 #7 k VXZ<D 
ZEfreBUMtfTofc. 

[0101] HI 2 tc^-f-J: 5 i!cI^ttro!iv^i©Stt 
217 (aja*x^ 



iSBtcii2 5 4 nmroftiK, T$l5(c:tt3 6 5 nmOtK 
£JSU »fflSd»3fc, #7-C01fe (YMC) 

[0102] nbtitcmm {M&#7*m) a^mi. 
^xmbhtzm&js? *WL*m^x : m&*'<9 v^mfe 

[0 10 3] 
[«17] 





Y 


M 


c 




mm 


mm 


mm 


mm 


mm 


mm 


S[g (nm) 


400 


600 


550 


650 


650 


480 




0.05 


0.96 


0.09 


0.95 


0.7 


0.95 



[0104] mmm4 

? ^su^* 50, 000 mt& 8 5 %> <Dmmn t l 

TTk^tt^U^^drv- 7^=— AE X 3 1 

(ff3-/VEX3 1 4 : *">7y<bffilBttH 
*&: 100:5 (.MMU) ) , 94 T — s<—=2 — ## 3 
OICTitL, Rftl2 0«lctl5»ft»Lfc. itb 
Ciotlf 1 0 ^ ^d^cD5ffy t*-;V7yv=>- ;M»JJg 

»ar#^-5*ai»i*i-4*wi»ufc. :o7^/^si© 



1 06p 1 / crsfi (= 1 0m 1 /m2) X'hotc mm 

[0105] »juniiat, mii^Lfctft& 
zm^xmi***-* h/wai^srtTofc. £i±«>ai56e* 

[0 10 6] 
1*1 8] 
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33 



34 





Y 


M 


c 




MM 


mm 


K4SM 


mm 






(nm) 


400 


600 


550 


650 


650 


480 




0.03 


0.95 


0.1 


0.97 


0.1 


0.95 



[0107] 5 

*}) = — 3 Ote-OMfrU 12 0<C 

ttl 5£ttMkUft3lMtt5*#fc. fcte, 

L#5W ^ *f±, TOJ«^ro^**J*3 <£ * 0 . 
5X1 06 p 1 / c m 2 (= 5m 1 /m2) T*foofc„ 
[0108] HifctfiJ 1 t PI ZmW&Qim U 4 IsV-ty 
F3iSWJft5^ffl^t, YMCKRGBW7 ^<D^< 

T, fe^SiJ^ (£ft, BJ*. feffl) £?to 

BttSrWtiBLfc. -twig*, A&tt&Bfmt* SSV^ 
[0109] Jt$fc#J 1 * 

si 9 <^*^* h;i^gjBig#) 



»OHP7-f/VAffe5, CF102 (=¥ -V 7 ^MS,) 

it. -f^v?i5' hfflOOHP©7>f;l'Atfc5CF- 
1 0 2T*fi, 7K14^ V^O®l|Xprti^*fi3 x 1 06 p 
l/cm2 (=30ml/m2) tgj^^tv, 1 fe-*tf:PP 

T-fcofc^, *»©lDW<0»:Ra»&*0>ttW\ 2 0SH 
T£*f£3ftfc. r©±5CLT#?>tlfcOHPm 

*OitaL«s»L<. OHPi LTrojgl^telCfctffitoT* 

9 iC7jk-f 0 
[0 1 10] 
[$19] 





Y 


M 


c 




BM5M 






mm 


MM 




ifcB (nm) 


400 


600 


550 


650 


650 


480 




0. 12 


0. 70 


0.22 


0.65 


0.25 


0. 75 



[01 1 1] Sl 9^-t5^^T!SlJ3l^T-^O^iI^7CtV^O 
[0 112] 

[0 113] »«^3tjSiao«*tT?*)S»&fcH:*a© 
b^tf***^* leaser, &&k£tix^1tz.tibff> 



[121 1 ] «SSO*tt**HI«ftl'f V* SrJB^fc-f >• 

[02] *m\<o*&miM&miKM'( >9^m^tc^ v 



1 




2 




3 




4 




50 5 
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6 mmmnmmn 



[01] [112] 




(so int. ci. 7 m%m^ f i T-v-y (#%) 

B 4 1 J 29/00 H 

F? — -M##) 2C056 EA04 EA09 FB02 FC01 FC06 

HA44 HA46 

2C061 AQ05 AS13 CK10 CK13 

2H086 BA05 BA41 BA51 BA53 BA55 

BA59 

4J039 AB01 AD21 AE05 AE07 AF03 

BB00 BC07 BC12 BC16 BC19 

BC33 BC35 BE01 BE12 BE27 

CA03 CA06 EA06 EA12 EA48 
GA24 



